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Abstract 
Although concerns for equity have become ever more central within mathematics 
education, there is still little consensus on how the term should be defined or how 
to effectively work towards equity in classroom learning. Equity initiatives that 
rely solely on arguments about achievement gaps can be dangerous, as they can 
perpetuate deficit notions of marginalized students and position dominant groups 
as the norm to which others should aspire. The project is analyzed using Marilyn 
Cochran-Smith’s six principles of pedagogy for teaching for social justice. In the 
study group, teachers were involved in designing research projects to honour 
their students’ cultural and community knowledge and to develop mathematics 
teaching with a social justice focus. We offer three examples of teaching 
mathematics for social justice in diverse classrooms, and consider the broader 
implications of inquiry projects such as these. While we and the teachers came 
together as a group because of a shared interest in using a social justice approach 
to mathematics teaching. We found that the study group process ended up 
emphasizing some aspects of teaching for social justice – in particular, bringing 
social justice issues explicitly into the curriculum, building on student interests 
and experiences, and working with families and community. 
Keywords: Equity, Social Justice, Classroom Learning, Teachers 
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A. Introduction 
In this paper, we use the terms „equity‟ and „social justice‟ relatively 
interchangeably, since our view is that mathematics education should contribute 
to broader struggles for social justice. Precisely how mathematics education can 
make this contribution has been a subject of some debate within the field. 
Teaching mathematics equitably is a complex and difficult task, not least because 
of the multiplicity of competing interests and definitions for equity that are 
currently in use in mathematics education. While some focus on closing 
achievement gaps based on race, gender, socioeconomic status, or special 
education status, others argue for a more culturally inclusive mathematics 
curriculum (Masingila & King, 1997), or for classroom participation structures 
that mirror children‟s out-of-school communities (Brenner, 1994).  
Although concerns for equity have become ever more central within 
mathematics education, there is still little consensus on how the term should be 
defined or how to effectively work towards equity in classroom learning. First and 
foremost, discussions of equity usually begin by references to achievement gaps 
that plague U.S. and Canadian schools. These gaps in mathematical achievement 
(as measured by standardized tests, rates of course-taking, or graduation rates) are 
related to gender, race (with White students and students of Asian descent, on 
average, achieving at higher rates), and socioeconomic status (with wealthier 
students achieving at higher rates) (Lee, 2002). A key goal for many mathematics 
education researchers is to close these achievement gaps, or, in other words, to be 
“unable to predicate students‟ mathematics achievement and participation based 
solely upon characteristics such as race, class, ethnicity, gender, beliefs, and 
proficiency in the dominant language” (Gutierrez, 2007).  
Equity initiatives that rely solely on arguments about achievement 
gaps can be dangerous, as they can perpetuate deficit notions of 
marginalized students and position dominant groups as the norm to 
which others should aspire. In addition, these arguments can suggest that 
our work is done when the gaps close. As a current example, consider the 
case of gender. There has been some debate about whether gender gaps 
have closed, or in fact, reversed, in recent years. Thus, recently there have 
been some initiatives aimed at improving boys‟ achievement. These 
initiatives ignore research that suggest that mathematics classrooms may 
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still be constructed as masculine spaces that position girls as outsiders, 
even girls who are achieving well (Walshaw, 2005). 
Alternative conceptualizations of equity and social justice challenge 
both the content (what should be taught) and pedagogy (how it should be 
taught) in mathematics classrooms. Within these conceptualizations, academic 
excellence is taken as necessary, but not sufficient, for equity. These alternative 
conceptualizations often draw on research from the traditions of multicultural 
education, culturally relevant pedagogy (Ladson-Billings, 1995) and Freirean 
pedagogy (Freire, 1993). 
Because of the complexity of teaching for social justice, we use 
Cochran-Smith‟s (2004) six principles of teaching for social justice to be 
helpful, as these principles are expansive and include all of the concerns that 
have been addressed in the literature reviewed here. These six principles 
include: enabling significant work in a community of learners, building on 
students‟ cultural knowledge and interests, teaching skills and bridging gaps, 
working with families and communities, diversifying assessment, and 
making activism an explicit part of the curriculum.  We have found that 
when we use the term teaching mathematics for social justice, people often 
think about the last principle – making activism and social justice issues part 
of the mathematics curriculum. In fact, we cannot achieve this last principle 
without careful attention to what and how mathematics is taught in the 
classroom and thus, the first five principles are equally important for 
mathematics teaching.  
We will use these six principles as an analytic frame to understand 
the teacher/ researcher inquiry projects that we discuss in this paper. 
While we and the teachers came together as a group because of a shared 
interest in using a social justice approach to mathematics teaching, over 
time we considered many of the principles in our efforts to teach for social 
justice in an urban, multicultural, multilingual elementary school. Our 
goal in this paper is to present three examples of classroom inquiry that 
came out of our professional development project, and to highlight how 
these three examples demonstrate principles of teaching for social justice 
in the area of elementary mathematics.   
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B. Method 
This paper reports on a pilot study of professional development. We 
were the facilitators for a year-long collaborative project with a group of 
teachers and staff at a diverse, urban, elementary school identified as 
underperforming in provincial literacy and numeracy scores. Analysis of the 
video of teacher presentations, and of the study group artifacts, was framed by 
Cochran-Smith‟s six principles of pedagogy for social justice (Cochran-Smith, 
2004). In the initial phase of analysis, transcripts from the video recorded 
session were read in their entirety and coded according to our understanding 
of Cochran-Smith‟s six principles, each one constituting a heading or category. 
For this paper, we focus primarily on how the three inquiry projects exemplify 
various principles of teaching for social justice in the context of an urban 
elementary school. We begin by describing the three projects, and then 
outlining each of the six principles and discussing how these projects provide 
examples of all but one of these principles. We end with a consideration of the 
broader impact of the study group for participants and for the school. 
 
C. Research Finding in Inquiry Projects from the Radical Math Study Group 
1. Water Project 
Participants in the water project initially included one university 
researcher (Caswell), two fifth-grade teachers, and one school board 
instructional leader for mathematics. Two teacher candidates from a nearby 
university joined the team partway through the year and helped to design and 
implement the classroom activities. The water project was so called because the 
fifth grade students and teachers had been working for the year on the topic of 
human rights and children‟s rights, and had narrowed their focus to water as a 
human right. Through their involvement in the Radical Math study group, this 
group of teachers/researchers integrated mathematics curriculum topics of 
volume, capacity, multiplication, division, and proportional reasoning into this 
big idea. The integration of mathematics topics related to water rights occurred 
in two major ways: 
a. The students kept water logs to track how much water they and their 
families used on a daily basis, and participated in water rationing 
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challenges in which they problem-solved how they would use water if 
they were limited to only 400L per day for a family. 
b. The class constructed what they called a “water line” in the 
hallway, and students took turns carrying large, heavy jugs of 
water back and forth across the line based on one family‟s water 
consumption (from the water log data). Collectively, they 
computed the amount of time it would take to carry that amount 
of water over a long distance, just as some children in developing 
countries have to carry water for their families. They invited other 
students and family members to carry water along the water line 
during the school‟s spring Open House. 
In addition, the class engaged in a number of related activities in 
their social studies and English classes. They read about the lack of access 
to clean water in some Aboriginal communities in Ontario, and created 
dramatic presentations to illustrate this issue. They created multimedia 
presentations and a series of posters to encourage water conservation. 
 
2. Languages Project 
Participants in the language project included one university 
researcher (Miwa Takeuchi), one fourth-grade teacher, and the lead teacher 
for the school (a former ESL teacher). The fourth grade students had been 
studying an overarching theme of “diversity makes us stronger” in many of 
their subject areas. The languages project was designed to integrate the theme 
of diversity with a study of the many languages spoken throughout Canada, 
the province of Ontario, the city of Toronto, and the school. This group of 
teachers/ researchers integrated mathematics curriculum topics from the 
data management strand into this big idea, including data collection and the 
creation of bar graphs. 
The integration of mathematics topics related to a language census 
occurred in two major ways: 
a. The classes studied data that the teachers had located about the major 
“mother tongues” spoken in Canada, broken down into percentages. 
They also studied data about languages spoken in Ontario and Toronto.  
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b. The classes collected data from every other class in the school 
about the languages spoken at home, and represented this data 
through tally charts and bar graphs. 
In the languages project, the teachers were not able to integrate the 
mathematical topics with other subject areas because other subject areas 
were taught by different teachers who were not necessarily focusing on 
language diversity. 
 
3. Number Book of Project 
Participants in the number book group included a university professor 
(Esmonde), a second grade teacher, a kindergarten teacher and a community 
support worker. The number project was designed to learn about and then 
build instruction on the families‟ and community‟s mathematical knowledge. 
The group asked children and their parents to share number stories, songs and 
games that parents knew as children. They then planned to design classroom 
activities that drew on one or more of these number stories, songs or games. 
The integration of mathematics topics related to family and community 
number knowledge occurred in two major ways: 
a. The project began with the grade two teacher and kindergarten 
teachers sending a letter home to parents inviting them to share 
with their child any number games, chants or songs that they 
remembered from their own childhood.  
b. Because there were no responses from the letter sent to the kindergarten 
families, the kindergarten teacher invited one of the grade two students to 
share his poem with the kindergarten students. That poem was then used 
as the basis to create a classroom counting/ number book for the 
kindergarten students. Twenty of the kindergarten children were assigned 
a number (from 1 through 20) for which they had to create a page 
including a picture that represented the number. The book was made 
available to the whole class, and all the kindergarten students participated 
in several activities around the poem and the number book. 
In the number book project there were no follow-up activities with 
the second grade class, and no integration of the number book activities 
with other subject areas. 
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D. Discussion about Principles of Teaching for Social Justice in the Inquiry 
Projects 
These three inquiry projects were all designed in attempts to 
integrate social justice issues and equitable teaching into mathematics 
instruction in K-5 classrooms. We believe that various aspects of these 
projects exemplify Cochran-Smith‟s six principles of teaching for social 
justice. In this section, we elaborate on each of these principles and explain 
how the inquiry projects relate to them. 
Principle 1: Enable significant work within communities of learners. This 
principle includes assuming that all students are capable of dealing with 
complex ideas, providing opportunities for students to learn academically 
challenging knowledge and skills, and fostering a shared sense of responsibility 
for learning within collaborative groupings. The languages project provides a 
compelling example of Principle 1. The whole fourth-grade class worked as a 
group to collect the data from various classrooms, to compile it, and then to 
represent it in various forms.  
Each student was thus responsible for a portion of the whole. In 
addition, the mathematical work was challenging and students were not given 
direct instructions about how to represent what they found. Instead, once the 
data were collected, students were simply asked “How can we make these 
numbers into charts?” Choosing an appropriate representation for their data 
was a challenging task for fourth-grade students and one that focuses on ideas 
central to data management. There was also some evidence that the 
mathematical task was very meaningful to students. Several students 
connected the data represented on the graph with their school context, through 
identifying the people represented by a particular bar (e.g., connecting the bar 
representing two people who spoke Vietnamese by saying “it‟s myself and my 
cousin,” or wondering which students were represented by a specific bar). 
The water project puts an interesting spin on Principle 1. In their 
presentation about their inquiry project, this study group emphasized the 
efforts they had put towards learning the mathematics of volume and 
capacity together, in order to better teach it to their students. In effect, the 
teachers themselves formed a collaborative community and all took 
responsibility for their shared learning around this topic. They repeatedly 
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emphasized that they wanted to learn and focus on the big ideas of this 
topic, to understand it deeply, and that they wanted this for their students 
as well. We feel that their efforts to deeply understand the mathematics 
are a necessary component of Principle 1. 
Finally, the number book project was particularly concerned with 
creating engaging and meaningful mathematics experiences that went beyond 
rote counting. They wanted “to use the stories, songs and games in ways that 
wasn‟t just rote learning and it wasn‟t just about memorizing a number 
sequence” (transcript, 05/20/2009, 37:14). This relates to Principle 1 because this 
group was focused on not „dumbing down‟ the curriculum.  
We found participants‟ discussions of Principle 2 were 
interconnected with discussions of Principle 4, and so we discuss these 
two principles together. 
Principle 2: Build on what students bring to school with them—
knowledge and interests, cultural and linguistic resources. This principle 
includes acknowledging, valuing and working from the cultural and 
linguistic resources as well as the interests and knowledge of students, 
and developing classroom participation structures that are culturally and 
linguistically congruent with those of the students. 
Principle 4: Work with (not against) individuals, families, and communities. 
This principle includes drawing on family histories, traditions, and stories, 
demonstrating respect for all students‟ family and cultural values, and 
demonstrating a connection to students and their communities.  
All three of the inquiry projects tried to build on student or community 
interests or knowledge in some way. The water project was designed to address 
students‟ interest in water rights, the languages project was designed to honor the 
multiple languages in the community, and the number book project tried to build 
on parents‟ mathematical knowledge while allowing kindergarten students to 
tailor a number book to their own interests. 
The water project also allowed for some unanticipated connections to 
students‟ lives. For example, some fifth grade students had direct experience 
with a lack of access to clean water. In one of the fifth grade classes, during an 
activity related to the water line, a Rwandan student spontaneously told the class 
about his experiences carrying water. In the other class, a student became very 
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upset when he dropped the water bottles while walking the water line; later, he 
told the teacher and teacher candidate that when he was young he used to have 
to carry very heavy jugs for his family. Although teachers did not set out to 
connect to this aspect of their students‟ lives (because in fact they did not know 
about these experiences), their classrooms were open enough that students could 
share if and when they wanted to. Finally, the use of the water line at the family 
Open House was an innovative way to connect parents with the activities that 
students were doing in the classroom. The water line was the most popular 
activity at the school‟s Open House, with clusters of children and parents 
grouped around it encouraging one another as they carried the heavy jugs.  
In this multilingual school, teachers were keenly aware that their 
teaching practices could disadvantage students whose families spoke languages 
other than English at home. As a result, the languages project was directly aimed 
at tapping into the resources that these students and their families brought to 
school, rather than focusing on what students and their families lacked. The 
purpose of the project, from the classroom teachers‟ perspective, was to help 
students see their own languages represented in the charts. In the school survey 
part of the project, students seemed to take great pride in representing their own 
and their families‟ languages on the chart. For example, when students were 
creating the various bars of the bar chart, some students would ask questions like 
“Can I do Bengali? Or can I do Vietnamese? Because I love my country” (for 
more details on the transformation of ELL students‟ participation throughout 
this project, see Takeuchi & Esmonde, 2010).  
The purpose of the number book project presentation was to draw on 
and honour families‟ cultural experiences and to use children‟s communities as 
a basis for mathematics instruction in kindergarten and grade two. Although 
the teachers did not receive the response that they had hoped for, they were 
still able to select some community mathematics that could be used for 
kindergarten activities. The creation of the number book itself was another 
example of connecting mathematics instruction to children‟s interests, since 
children drew objects that they liked or were connected with: one of the 
students “drew her family because there are four people in the family”. 
Another student who chose number eight asked the teacher to take a photo of a 
spider, since the class had been studying spiders.  
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Principle 3: Teach skills, bridge gaps. This principle includes learning where 
and how to help students connect what they know to what they do not know 
and use prior skills to learn new ones. This principle also emphasizes the need to 
listen closely to students to make sense of their thinking. 
The number book project connected to Principle 3 because of the way the 
book was used once completed. A member of this inquiry group sat with several 
of the kindergarten children and had them go through the book with her. The 
children counted and discussed which of the pages they liked best and why. The 
book provided an opportunity to listen to children‟s counting activities and to 
observe the way they used features of the pictures to help them in their counting. 
The study group discussed these observations and considered the implications 
for further instruction. For example, the group noticed that many children 
clustered their drawings in sets of five, and the kindergarten teacher explained 
this had been a feature of her instruction. The group also noticed that children 
preferred the pictures that were arranged in arrays and speculated that these 
arrays might have facilitated their counting. Children‟s work on the number 
book provided an opportunity for the group to listen closely for evidence of 
student thinking around numbers. 
Principle 5: Diversify forms of assessment. This principle includes using a 
wide variety of evaluation strategies for assessments and especially not relying 
on standardized tests as the sole or primary form of assessment. This principle 
did not come out in the group presentations about the inquiry projects. 
We believe that this principle was not discussed because the brevity of the 
presentations encouraged teachers to focus mainly on the large-scale 
activities in the classroom. We therefore do not have data to show how 
teachers were thinking about assessment in their projects. 
Principle 6: Make inequity, power, and activism explicit parts of the curriculum. 
This principle includes making social justice issues explicit in the curriculum 
issues, helping students name and deal with individual, structural, and systemic 
inequities by making these issues “discussable” in school, and modeling activism 
with students. The water project was designed to focus on this principle. The 
students and teachers tackled issues of inequity by considering how globally, not 
everyone had ready access to clean water, and promoted activism through their 
poster and multimedia campaign. 
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E. Conclusion 
We found that the study group process ended up emphasizing 
some aspects of teaching for social justice – in particular, bringing social 
justice issues explicitly into the curriculum, building on student interests 
and experiences, and working with families and community. Other 
equally important dimensions – diversifying assessment, bridging skills 
and teaching gaps, and enabling significant work within communities of 
learners – were given comparatively little (if any) attention. We speculate 
that in the study group, we focused on what was most typical of the 
collaborative work we had engaged in as teachers: designing novel and 
engaging activities. We did not spend very much time focusing on the 
details of classroom practice and pedagogy that are so critical to the 
equitable functioning of a classroom. For example, we didn‟t discuss 
participation structures or assessing student learning. Perhaps if we had 
collaboratively examined records of practice such as classroom video or 
student work, we might have embarked on more conversations about 
these other principles. 
Although our study was small in scale and doesn‟t assume broad 
implications, nonetheless, the type of professional learning the teachers 
encountered through this process of collaborating on works in progress 
was promising. We were able to see the benefits of a model of PD where 
teachers are involved in research based on their current classroom context 
rather than on a prepackaged intervention or a narrow agenda. 
Further, the impact of the study group goes beyond the design of a few 
new lessons that combine social justice and mathematics to the promotion of 
an inquiry stance amongst teachers. As Cochran-Smith (2004) points out, 
teaching for social justice is not a fixed endpoint. Instead, it is a process of 
continuously facing dilemmas and adopting an inquiry stance about how to 
resolve these dilemmas. The greatest benefit of such a professional 
development project will not be the actual lessons that were created, but the 
development of a community of teachers who can collaboratively continue to 
learn about mathematics, social justice, and education.  
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Thus, although our initial goals for the project were to integrate social 
justice issues into the mathematics curriculum (Principle 6), we found that our 
work touched on many other principles of teaching for social justice along the 
way, as we began to tackle some of the dilemmas of mathematics teaching in the 
school. In this way, our goals for this initial study were met, and the momentum 
generated from our pilot study provided a strong foundation that carried over to 
the following year in which many of the teachers continued their commitment to 
professional learning about equitable mathematics teaching. This commitment 
lies at the heart of teaching for social justice. Although further research into 
student learning and participation in these innovative curriculum projects is also 
necessary, this pilot project was able to show the ways in which the study group 
participants conceptualized and put into practice an equitable mathematics 
pedagogy. 
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